Preface
This book explains some recent progress in combinatorial geometry that comes from an unexpected connection with polynomials and algebraic geometry. One of the early results in this story is a two-page solution of a problem called the finite field Kakeya problem, which experts had believed was extremely deep. The most well-known result in this book is an essentially sharp estimate for the distinct distance problem in the plane, a famous problem raised by Paul Erdős in the 1940s. The book also emphasizes connections between different fields of mathematics. For example, some of the new proofs in combinatorics that we study were suggested by ideas from error-correcting codes. We discuss this connection, as well as related ideas in Fourier analysis, number theory, and differential geometry. First-or secondyear graduate students, as well as advanced undergraduates and researchers, should find this book accessible.
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